SUMMARY +2 00 to +2-75 dioptres of spherical hypermetropia in the more emmetropic of a pair of eyes is significantly associated with esotropia (P < 0 001) and the presence of amblyopia (P < 0 01). Anisometropia is not significantly associated with esotropia (P = 0.31) unless there is spherical hypermetropia of +2 00 dioptres or more in the more emmetropic eye (P < 0 001). Hypermetropic anisometropia of + 100 DS or + 00 D.Cyl. is associated with the presence of amblyopia (P <0-001). In the absence of esotropia there is also a significant association between the amount of anisometropia and the initial depth of amblyopia (P < 0 01). The additional presence of esotropia increases the depth of amblyopia further (P < 0 05) but not the incidence of amblyopia (P > 0.30). The level of significance of the association of refractive errors with squint/amblyopia was itself significantly higher (P < 00 1) than that between a family history of squint or 'lazy eye' on the one hand and squint and/or amblyopia on the other hand. 72 ± 3 % of all cases of esotropia and/or amblyopia in this sample of children had a refractive error of +2 00 DS or more spherical hypermetropia in the more emmetropic eye, or + 1 -00 D. or more spherical or cylindrical anisometropia. Since there is a close association between the refraction and how, when, and whether a child presents with squint and/or amblyopia, it would seem reasonable to reconsider refraction as a basis for screening young children for visual defects.
The problems of our present subjective methods of identifying squint, and particularly amblyopia, have been outlined (Ingram, 1977) , and it was suggested that an objective method of screening might be better. Kramar (1973) has even suggested that the detection of certain refractive errors might be used to predict the appearance of squint. A study of the literature showed how little has been established about the association of refractive errors with strabismus/amblyopia and the finding that +2-00 to +2-75 dioptres of spherical hypermetropia in the more emmetropic of a pair of eyes was significantly (P< 001) associated with esotropia in children seen before the age of two years (Ingram, 1973) was surprising.
The purpose of this paper, therefore, is to report the refractions of the sample of children just described (Ingram, 1977) . Abnormal amounts of hypermetropia and anisometropia in children are defined and the possibility of refraction as a basis for earlier detection of squint and amblyopia is com- Johnstone and McLaren (1963) , is satisfactory for recording broad overall changes in the refraction of large population samples, but it does not allow for enough of the details which are so necessary for this type of investigation.
Therefore the amount of hypermetropia (or myopia) is presented as the spherical refraction of the more emmetropic meridian of the more emmetropic eye. Astigmatism was recorded separately, but up to + 1 5 dioptres of astigmatism in the more emmetropic eye has been ignored, and it is accepted that this is open to criticism.
Several methods of recording anisometropia have previously been used. Jampolski et al. (1955) has specifically criticised the use of spherical equivalents. Stevens (1960) distinguished between spherical and astigmatic anisometropia, but used in his summary 'the difference between the meridia with the maximum refractive errors in each eye for deciding the degree of anisometropia', a method also used by Nordlow (1970) . The difference between spherical and cylindrical anisometropia has been ignored in other reports (e.g., Killen, 1961, and Jackson, 1964) recorded, because many 3 to 6-year-old children will admit to only 6/9 or 6/12 acuity with a perfectly normal eye. However, the difference between the corrected acuity of the two eyes in one individual can fairly be regarded as the depth of amblyopia. Thus, a child having corrected acuities of 6/6 and 6/6 partly is recorded as having < 1 line of amblyopia. A child who has a corrected visual acuity of 6/6 and 6/9 or 6/9 partly has been recorded as having < 2 lines of amblyopia, as would a child who had acuities of 6/12 and 6/18 or 6/18 partly.
All this information was stored in, and subsequently retrieved from, a punch-card system used on the Delcopex machine.
Findings association between refraction or a family history on the one hand and esotropia and/or amblyopia on the other hand have been analysed. The numbers of children involved and the statistical analysis for each set of circumstances are given and the clinical significance is discussed later. Children presenting for 'non-visual' problems are compared with others in a few instances because in some respects they may be thought to represent the child population at large. The initial visual acuity and, therefore, the depth of amblyopia was not known in 27 out of 133 children who presented with anisometropic refractive errors.
There is a quantitative relationship between the amount of anisometropia and the initial depth of amblyopia when the remaining children are considered, e.g.: Table lOC) The incidence of a family history of squint or 'lazy eye' was not significantly different when myopes were compared with children presenting with a 'non-visual' problem (X2 = 0-21 P> 0-50), although there was a significant difference when myopes were compared with those who had esotropia (x2 = 17-16 P<0-001). (Kramar, 1973; Ingram, 1973) , and this is so even in the absence of anisometropia (Table IB, P<0-001) . It is also significantly ( Tables  3B and 3C ). This confirms the original findings of Phillips (1959) but not his more recent ones (Phillips, 1966) .
ANISOMETROPIA AND AMBLYOPIA Two questions require an answer. Firstly, what amount of anisometropia is associated with the presence of amblyopia? Different levels have been quoted in the literature for this, e.g., two dioptres, spherical or cylindrical not stated (Kamiya et al., 1968; Kesby, 1967) , 1 5 D. spherical or I 0 D. spherical and a cylindrical anisometropia (Bishop, 1957) , 1 0 D. spherical (Scobie, 1951) . Costenbader et al. (1944) simply say that the higher the amount of anisometropia, so the higher is the incidence of amblyopia. Secondly, what is the relation between the amount of anisometropia and the depth of amblyopia? Lagleyze originally stated that they were roughly proportional to each other. This view has been supported by Copps (1944) and Guzzinati (1957) , but it has been questioned by Helveston (1966) and more recently Malik et al. (1968) have stated that the depth of amblyopia is related only to the degree of eccentricity of fixation, this being independent of the amount of anisometropia.
In this sample, taking all cases of esotropia, the added presence of anisometropia is significantly associated with an increased chance that the child will also be amblyopic (Table 4A , P< 0-01). Although the presence of esotropia in addition to anisometropia does not increase the chance of amblyopia being present (Table 4B , P> 0-30), it does nevertheless increase the depth of amblyopia when this is present (Table 6A, P< 0-05) . If only the lower amounts of anisometropia (+1 00 to + 1 '75 D. sphere + Cyl.) are considered, the difference is even more significant (Table 6B , P<0-01). The additional presence of esotropia, therefore, complicates the association between the amount of anisometropia ard the depth of amblyopia.
In this series, taking all those cases without the complicating factor of esotropia, it is clear that +1 00 to +1 75 D. Sphere (Table 4C, P<(0001) or + 1 '00 D. or more cylindrical anisometropia (Table 4D , P < 0 001) is significantly associated I with the presence of amblyopia.
Neither Copps (1944) nor Guzzinati (1957) differentiated between those with and those without I a manifest strabismus. Helveston (1966) (Table 7 , P < 0-01). No record was kept of the fixation of the anisometropic eye in these children, but the fact of the added presence of esotropia further increases the depth of amblyopia ( Table 6 ) could indicate that the fixation pattern is also relevant in determining the depth of amblyopia.
ASTIGMATISM
No conclusions can be drawn on the clinical significance of hypermetropic astigmatism because there were only eighteen children with > + 1-50 D. in the more emmetropic eye in this series. Only one of these eighteen had a squint (divergent); but five of them also had a significant amount of anisometropia, and four of these were known to be amblyopic.
REFRACTIVE ERRORS AND THE AGE OF PRESENTATION
In this sample, a child with esotropia and/or amblyopia, and found to have +2 00 or more DS in the more emmetropic eye, probably presented before the age of five years (Table 8A P< 0-01). If he had less than +2-00 DS, he probably presented after the age of 5. A similar relationship holds good if one makes the dividing line for age arbitrarily at 4 years (Table 8B P < 0 05), but not at 6 years (P< 03). Similar observations can be made in respect of those children who have anisometropia. If such a child presented before the age of 5 years, he was significantly more likely to have +2-00 or more DS of hypermetropia in the more emmetropic eye (Table 8C P< 0-001). If he presented at or after the age of 5 the reverse is true.
These observations seem to offer a basis for predicting when (i five years) and how (with or without esotropia, with or without amblyopia) a child with a given refractive error should present under the present system. IDENTIFYING CHILDREN 'AT RISK' It is currently fashionable in paediatrics to identify very young children who are particularly at risk for specific conditions, and investigate or follow them up appropriately. Sheridan (1960) believed that it was impractical to apply vision screening tests to all infants, but nevertheless suggested that we should concentrate on children 'at risk'. Refraction might prove to be a method of identifying these children.
OBJECTIVE METHODS OF SCREENING
An objective screening test, such as refraction, has been tried before (Hirsch, 1950; Tyser and Letchworth, 1949) . The advantages are that it is quick and it can theoretically be applied at any age. Also, at one single screening procedure, it might identify the different types of case currently presenting to the separate 'school' and 'hospital' clinics, i.e., those whose problem will not otherwise be identified until their visual acuity is checked and those whose cosmetic deformity draws attention to there being an abnormality. In this series 72 + 3 % of the total of 209 children who were found to have esotropia and/or amblyopia had an abnormal refraction.
FAMILY HISTORY
A family history (Pratt-Johnson and Lunn, 1967) seems to be the only alternative to the detection of 'significant' refractive errors in very young children.
In this series, a family history of squint or 'lazy eye' was present in only 58% (Table 9A P <0-01) of cases of esotropia (c.f. Molnar, 1967) , and 52% (Table 9B On the basis of an overall incidence of 7 % of children having squint or amblyopia, those with a 'significant' refractive error might be calculated to have a 1 in 4 chance of actually having squint/ amblyopia, whereas the child selected on the basis of a positive family history could be calculated to have a 1 in 8-3 chance of being found to have squint/ amblyopia.
It would, incidentally, seem wise to refract under cycloplegia all children who present to an ophthalmologist with a problem other than that of strabismus or amblyopia, since 1 in 5 of them may have a refractive error which is itself worthy of consideration.
SQUINT AND AMBLYOPIA PRESENTING WITHOUT A SIGNIFICANT REFRACTIVE ERROR 28 ± 3% of children who presented in this series with esotropia or amblyopia, or both, had no significant refractive error at the time they presented. Changes in refraction do occur as children grow (Brown, 1942; Ruskell, 1967; Slataper, 1950) , but these changes may not be restricted to a simple increase or decrease in spherical hypermetropia. Therefore, the refraction found at the time a child presents with esotropia or amblyopia does not necessarily represent the situation at the time the esotropia and/or amblyopia were initially established (during the sensitive period?). Previous attempts to link ametropia, especially hypermetropia, with squint and amblyopia in a cause and effect relationship have never been conclusive (see, for example, Chavasse, 1930), perhaps because this simple possibility has not been considered.
Conclusion
This report demonstrates that the association between hypermetropia and/or anisometropia on the one hand and squint/amblyopia on the other hand is close enough to reconsider refraction as a basis for screening. Fifty years ago Thomson (1924) observed 'the squint is an outward sign-speaking of the majority of cases-that there is a refractive error. Not until the squint occurred, did the parents or doctor know that one eye was defective. ... Our object and ideal should be the correction of the refractive error before the squint occurs. This ideal seems at the present moment impossible to reach on account of the obvious difficulty of examining children of pre-school age'. Is it?
